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(54) Title: DEVICE FOR MEMBERS FOR CLOSING BODY PASSAGES 




(57) Abstract 

A device for temporarily or permanently closing body passages or cavities in humans and animals and including a mem- 
ber (2) of a material which swells at least 20% by absorbing body fluids and which is substantially inert to body fluids and sur- 
rounding tissues, the member( 2) being dimensioned so as to be able to be introduced with clearance into the passage or cavity in 
its unswollen state but to take up the whole cross-section of the passage or cavity in the swollen state and then to be held by pres- 
sure against the surrounding wails of the passage or cavity. The device also comprises an element (7) with outer portions (8) 
which, in the unswollen state of the member, project out from its surface and which are made of a material with such suitable 
stillness that the element with said outer portions(8) spreads out, in a yielding manner, towards the surrounding walls of the pas- 
sage or cavity in such a manner that the element tends to lock the member in its inserted position by pressure against the wall, 
which ensures holding of the member before it has developed any direct pressure against the surrounding wall through its swel- 
ling 
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Title: 

* 

Device fcr members for closing body passages 

Technical field: - ♦ ■ 

The present invention relates to a device for the 
temporary or permanent closing of body passages or cavities 
in cen and animals and comprising a aesber of a material 
which swells at least 20* by abscrbinr bodv fluids and 
which is substantially inert to body fluids and surrounding 
tissues, the member being dimensioned so as to be able to 
be introduced .with clearance into the passage or the cavity 
in irs unswollen' state but to take up the whole cross- 

m 

section of the passage ' or cavity in the swollen state and 
then to be held firmly by pressure against the surrounding 
vail of the passage or cavity. 

* 

background : 

The closing of bodv "oassaees b^ jseans of cenibsrs which 
can swell has previously been proposed. Such closing 
of passages and cavities in human or animal bodies say be 
justified for contraceptive reasons, in which case the 
oviducts or testicular ducts are closed, or for reasons 
of illness which require a blockin-r of a body passage. 

The expansible member in question was previously 
made of fibrous, substances which swell on absorbing body 
fluid, but later it was found -that- suitable materials are 
certain water-absorbing copolymerized plastics, so-called 
hydrogels- The closing is effected in that the expansible 
member is inserted in the unswo'llen state in the body passa 
in question. The shape and dimensions of the member are 
adapted so that it can easily be introduced into the passag 
After introduction, it absorbs fluid from the surrounding 
tissues and swells. 3y this means, the passage is blocked 
as intended while at the same time the member obtains a 
firm bold therein. Nevertheless, the material should 
be substantially inert with respect to the body fluid and 
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the surrounding tissues so that the member is retained 
intact and can be removed when it has served its purpose. 
ks e result, the functioning of oviducts or testicular 
ducts can be restored, for example, after being blocked 
with a preventive aim. 

Technical probler.: 

It has been found, in practice, however, that there 
is a risk of the member be in" carried out of the passage, 
for example by muscular movement or being flushed away 

j durine the first period of time after insertion when it... 

has not been able tc absorb so much body fluid that it 
has assuned such e size that it presses against the surrounding 
walls of the passage. It is 'also conceivable in soae 
connections that such an expansion of the cavity can occur, 

; that the volume cf the member is no lonrer sufficient and 

there is a risk of expulsion. 

The solution: 

According to the invention, the device also comprises 
elements with external portions which, in the unswollen 

) • state of the memben, project out from its surface and which 
are made of a material with such suitable stiffness that 
the eleaent with said external portions spreads out in a 
flexible manner towards the surrounding walls of the passage 
or cavity in such a manner that' the element tends to lock . 

5 the member in its inserted position by pressure against 

the wall. 

Advantages : 

This affords a securing of the menber before it has 
developed any direct pressure ag-inst the surrounding wall 
through its swelling ana so eliminates said risk of expulsion. 
This is effected by simple means and in such a manner that 
the member, in its normal swollen state, perf errs its 
"• normal function of blocking the passage without any particular 
disadvantages . 
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Brief description of drawings: 

In the accompanying drawings , two forms of embodiment 

■ 

of a member, constructed according to the invention are shewn 
as well as four for^s of embodiment of an element induced 
in the device according to the invention. 

Fic-ure 1 shows, in lonci-sudinal section, the member 
according to the first form of embodiment; figure 2 
shows the sane eesber in cross-section; figure 3 shows 
the member according to the second form of embodiment, in 
loneitudinal section; Figure 4 shows an element included 
in the member in one form of embodiment and Figure 5 shows 
the element in another form of embodiment. 

Best node of carrying out the invention: 

As stated, the device according to the invention 
consists of a member of a material which, when it is brought 
into contact with a bod- fluid, swells in volume by at 
least 20a measured as linear expansion. Apart irom zze 
swelling capacity, the member is substantially inert to 
bodj fluids and the surrounding tissues. The swelling 
of the member in contact with body fluid is preferably at 
least 40£, for example at least 80*. The swelling may 
vary between 20 - 300^ linearly.. She passage-shaped 
cavities in -humans and animals which can be closed by the . 
device according to the invention are, for example, blood 
vessels, ureters, testicular ducts and oviducts. 

The geometrical shape of the member which is introduced 
into the passage-shaped cavity is not critical and the 
member may, for example, be substantially cylindrical, 
spherical, ovoid or hourglass-shaped. Nevertheless it 
may appropriately have a- substantially cylindrical cross- 
section in the cross-section which corresponds to that 
of the passage-shaped cavity- This cross-section in the 
unswollen member is so much smaller than the cross-section 
of the passage-shaped cavity, that the member can be intro- 
duced into the cavity with clearance from its walls, as a • 
result of which the introduction can take pl=ce with the 
minimum possible difficulty. 



Trie present means is particularly suitable for use • 
as a contraceptive means, in which case the member is 
introduced -into the" testicular duct or the oviduct. In 
zze latter case, a thread may appropriately he secured to 
the member so that it can he taien out without operative 
intervention. ?his thread can he of a material which 
is uroof asrainst X-rays so that the position of the member 
can he checked. Alternatively, the member itself say 
he of a material which affords an X-ray contrast. The 
material in the member swells in contact with the body. . 
fluid at least 4-0*, preferably at least 80S and can swell 
np to 300S- Apart fro- this, the material should be 
substantially inert to body fluids and should not be harmful 
tc and should no" be rescrbed by the body. A suitable 
rrouo of naterials are hydrogels. ?hese natsrials swell 
hv ahsorr-ion of water out of the body fluids. Suitable 
hvdro-els are polymers ar,a copolymers of the acrylic type, 
for example crr.S3-linr.ed poly acryl aside and polymers and 
copolymers of methacrylic acid esters with at least one 
hj * T07 ^ croup in the side chain. Suitable m-.noaers are 
2-hydroxy-ethyl-nethacr.vlate , in which case the ester 
srouns can originate from diethylene glycol or triethylene 
slycol. 2,3-dihydroxypropylcethacrylate say also be used 
for example.' Folyfunctional . acrylates such as diesters 
or corresponding glycols, for example ethylene glycol bis- 
aethacrvlate , nay be used as a cross-linking substance. 

Another example of a material suitable for the member 
according to the invention is a copolymer of a hydrophilic 
monomer and a hydrophobic monomer. With this material, 
the capacity to absorb water and hence the swelling can be 
varied" within wide limits by variation of the proportions 
between the hydrophilic and the hydrophobic monomers. 
Zxanr.les of the hydrophilic components are monomers in the 
' groun consisting of >T-vinyl-pyrrolidones and vinyl pyridines 
»nd exasoles of the hydrophobic components are monomers 
sn the c^oub consisting of nethylacrylare and methylmethacryla 
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The polymerisation Esy appropriately "be effected in that tee 
raw material is exposed to electromagnetic radiation in 
tie ultraviolet-gaana 'radiation range or by be at in?. 

•Ibe aesber should be substantially resilient and 
only plastic to a very snail extent. It nay be stiff and/ 
or card in fee unswollen (non-bydrated) state, but should 
soften on swelling. The member nay contain Deans which 
cakes it more dense to X-rays, for example barium or bismuth 
sales or metal -oowaer (for example silver). 

.When used, the. member is ' introduced into the passage- 
shaped cavity in the unswollen state and later swells in 
contact with body fluids so that the. member, which on 
introduction can pass through the cavity, swells and is 
brought into satisfactory contact with the walls of the 
csvi t 7 . As a result of the pressure which is then exerted 
on the nenber from the walls, the resilient member is 
compressed while at the sane tine the resilient vails of 
the cavity may expand. As a result, the member fills 
in the whole cross-section of the cavity and prevents 
-oassaee through the cavity, while at the sane tine the 
nenber is held firmly in position in the cavity, 
insertion, in an oviduct?, for example, the passage of eggs 
down to the womb or of semen up- through the oviduct to the 
unfertilized' egg is prevented.- If a testicular duct is 
closed, the passage out of semen is prevented and a good 
preventive protection is obtained. The inserted members 
can be removed again if desired by an operation or, as is 
the case on insertion in the oviduct, by pulling out to the 
uterus if the member is provided with a thread hanging down 
through which pulling can be effected. 

Thus, in its inserted position, the Eenber has a 
satisfactory anchoring in the body passage or the cavity 
into which it is introduced, after the naterial of the 
aember has absorbed body fluid and swollen. This takes 
some time, however, and before this has happened, the 
menber has clearance with respect to the surrounding tissue 

OMr! 



H U OU/U-DOV 



!0 



?5 



- 6 - 

walls. As stated, in its unswollen state, the member 
is so much smaller than the cavity or passage that it can 
easily be introduced ' into the. ."body cavity in question. 
If the member is to be introduced a Ion? way into a body 
oassare and has to pass a point which is narrower than the 
i>oint where the member is to be placed, a considerable 
uncerdinsnsioning is necessary Tor the member. The idea 
behind the device is also that the member should have this 
smaller dimension on introduction but should assume the 
larger dimension which is required for secure holding and 
effective clocking, of the passage after placing in the 
intended oosition. - ■ 

The circumstances mean, however, that the member 
does not have any secure anchoring before the swelling has 
taken place and therefore a period of uncertainty occurs 
insediatelv a fter insertion, when, under unfavourable 
circumstances, the member may be displaced by flow of body 
fluid through the passage or movement in that which carries 
the inserted member. This uncertainty in operation is 
eliminated, however, by the present invention. This is 
effected as a result of the fact that the member is equipped 
with at least one element of a material with a suitable 
stiffness. This element, comprises external parts which 
at least in the unswollen state of the member, project out 
of the member so far that they come into contact with the 
walls of the surrounding cavity when the member is inserted 
in the intended manner. As a result, these projecting 
-sarts act as locking elements which spring and hold the 
member in its introduced position. These resilient elements 
may appropriately be made with a locking action so that 
they spring down in the ^direction of introduction but tend 
to spread out on a movement out of the passage. 

Thus the projecting parts of the element serve as 
an anchoring only or mainly before the member has assumed 
its swollen state. They can therefore have such dimensions 
that they are mainly within the surface of the member 
when this has assumed its swollen state and is held by 
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this. By this means, the projecting portions are prevented 
from pressing in to too ere at an extent into the surrounding 
body tissue' in the continuous 'sts te , when the member has 

assumed its swollen state. 

A de-ice 1 according to the invention adapted for 
insertion in a woman's oviduct is shown in longitudinal 
section in Figure 1. It is formed from an elongated, 
CTlindrical (see Fig-are 2) member 2 of said expansible 
material with an inner rounded end 3 and an outer spherical 
end 4. •••Included in the member 2 is a thread 5, preferably 
of nylon, which ends before the inner end 3 but extends 
out from the member 4- at the end 4 with a free portion 6. 

Examples of suitable dimensions for the member 2 for 
the application described are a length apart from the free 
portion of the thread 6 of 11 mm and a maximum diameter 
of 1.5 mm. Alternatively, the member may have the shape 
of a drop with a diameter of about O.S mm in the unswollen 

The thread 5 is preferably of polyamide fibre and is 
made at least partially opaque to I-rsys. 

One or more elements 7 £ov said anchoring of the member 
extend through this and comprise projecting portions 8 
in the • unswollen state of the- member 2. The central 
portion 9, from which the- external portions 8 originate, 
is inside the material of the member 2 even in its unswollen 
state and thus forms an anchoring for the element 7- 111 
addition, the thread 5 extends through a hole 10 in the 
element 7, so that an exceptional mutual anchoring of the 
element 7 and the" thread 5 is obtained in the material of 
the member 2. The holding together of the thread 5 and 
the element 7 is also an advantage in producing the device 1 
since only one element needs to be inserted in the- shaping 
tool and during the actual shaping, the parts in question 
can be held by holding the projecting portions 8 of the 
element 7, which project from the actual shaping space 
for the member 2. A satisfactory holding together between 
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the element 7 and the thread 5 can be obtained if the 

bole 10 is provided, as indicated in figure 2, with 

turaed-in r-arts 11 which project into tbe tbread $. 

An alternative securing is shown in ?igure 4 where the thread 

5 is provided with knots 12 at esch side of tbe element 7- 

"in tbe embodiment of the element 7 shown in figures 
1, 2 and 4, its two halves at the sides of the hole 10 
form triangular wines turned in towards one another. 
These nay appropriately be at least somewhat concave at 
their side "turned towards the ether half, as indicated-. s 
in Picure 4*. She' shape and thickness can be adapted in 
extent to the material selected and the necessary resilient 
forces. The intention is'that the measurement over, the • 
ends of the element 7 should be somewhat greater than 
tne internal dimensions of the proposed body passage, so 
that the element 7 spreads out towards its vails but in 
vieldins manner so that the outer portions 8 can fold 
in if a narrower passage space is traversed during the 
introduction. As a result of the flexibility, an adaptation 
to different passage cross-sections is also obtained. 

The material -in the element 7 must be able to be 
tolerated by the body in which the device is inserted. 
Some semi-stiff, resilient plastics material such as acetal. 
plastics bf" amide may appropriately be used. 

*7igure 3 shows, in longitudinal section, a device 13 
according to the second example of embodiment. This 
device is adapted to be inserted in tbe testicular duct 
and has its dimensions and its shape adapted to this purpose. 
In elongated, cylindrical shape is suitable with a length 
of 6 mm for example and a diameter of about 0.6 mm, which 
applies to the member made of expansible material in the 
unswollen state, which is designated by 14. 

Insertion in the testicular duct cannot be effected 
from the outside but must be done by operative intervention, 
when tbe testicular duct is opened, after which the device 
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can be oushed in and the testicular duct closed again. 
The unswollen state of the member 14 means that the member 
has smaller- dimensions" than the inner extent of the testicula: 
ouct so thai: the introduction is facilitated. After the 
introduction, zne member 14 swells as described previously 
by absorbing body fluids.. The removal of the device, if 
desired, is also effected by an operative intervention. 
It is therefore pointless to provide the device with any 
thread and in order that its position may be checked by 
Q eans of S-rays, the material of the member .1* should be - -- 
E ade at least oartially dense to *-rays for - example by 
inCudin^ metals or metal salts therein. The device. 1, 
also has^an element 15 for anchoring in its unswollen 

x. n ---tc r- n™-iTi c outer Tjorxrions 
<=tat°. Like the element 7, "-is co^ns- 

turned towards one end of the member 14, which are 
riorible and can spread out towards the wall of the 
"testicular duct. The outer portions and a central portion 
17 e^Dsddec in the cen-oer i- ^ 

a rod-sbaoed central portion 18 which affords anchoring 

in the member 14. The element 15 has very small dimensions 

because the member 14-, as stated, has a diameter oi less 

than 1 mm- * . 

Pieure 5 shows an alternative, form of the anchoring 

'device/ In this case a thread 19- of polyamide fibres 
is used. This thread can be "used in the same manner as 
the nulling-out thread 5 and then projects out of the 
expansible member. It may, however, also be so short 
that <t only constitutes a holding portion like the portion 
13. The projecting wings which are to form the ou^er 
portions are formed by loops 20 on the thread 19- Tbese 
loons can be held together in the shape shown and may even 
be made stiff by heating, so that the material partially 
Belts from the fibrous structure in the thread 19 to an 
aaorohous structure. 3y using a thin thread, very small 
anchoring elements can be produced in this manner. 
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t - ae resilient wings of the anchoring 

Thus, tnrougu ^- Je - 1 - ^ . . . ^ 

. n - the device is ohtained during luS 
ele-ent, an an chorine ox the aevic 

lllr sta-e U • result of the hack-swept saape 
urswollen sta.e. aowa „ards during 

tt . introduction out .end to . d ^ ^ 

C8de t0 Withdraw the a .ic element disappear 

, v .n s the outer por aons ox /? . - 

- ^rHaiiY *n the server, ss irwicaoe- 

- , • *-™-ri-r.=t«ly shows the size o± toe 
• ~ -a rhain line a~~roxi^- = o-xj . _ 

wnere a caai_ im - - swelling capacity ■ 

SSE ber 2 after swelling. -xtb ft re . . 

/.d hod^ tissues which can he forced aside, the c.n 7 

- muc^ that the anchoring element complexly 
say expanc. so Bucn that . f ^ 

loses contact with tt* walls o, the cav y , 

„, e^-ent were in con-act n*h ua- 

outer -cips c. ^=8 e ^ .„ hl e imitation 

-r " +-v, -; <- - 5 -<nPT pit concaivcOie — - - 
on introduction. In tais «>- 

- -n. ti-s of the element can.be avowed m une 

continuous state we# . er8bl , COM ±ats of a hydrophilic 

m n S ^e-^er 2 or ?^ e - . . ^ c 

" sach as nolwinylpyrrolidcn and a hydrophooic on. 
Konoaer such P . _ b fc2S . oeen secured to 

C1 ^h ps scrvlste or po^j ^ . ^ . ^- 

" \ % «h« ele-nt bv means of ccpolynerisa^oa 
the tar-ad or sw «llin 5 and the forces 

f craft nolvmerisation). -he sv-ix^a nuids 
^graj. y« - v from ho ay f luias 

„^ted through the absorption of wate. *ro . 

caTbe varied hy altering uroportions hatwa » h 
fcydrophilic and th, ^rophob^~er • '(O 

rart o, .he n7 £!'*° or calculated linearly (swells 

with an expansion factor 

*8S in water) with a water content o. 6o», W 
or the hydrophilic «m».r end one (1) pert or the hyd . 
*„noner provide a copolymer with an erpens.cn fec.or 
1.72 with a water content of 78*. 

industrial applicability: aocoriins to the 

Despite the ract con crace D tive neans, 

invention is described rn toe .orn o. a c 
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it is understood that other applications say occur, Tor 
example in the event of "brain injury such as cerebral 
enlargement- of the artery or -for treatment of phlebectasis . 
In this case, the device is* inserted in the vessel in question 
so as to shut this off completely, -or such an application 
an hourglass shape of the device is preferred. 
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Patent Clains: . 

1. A device for the temporary or permanent closing 
of body passages or" cavities -.in humans and animals and 
comprising a mem'er (2;14) cf a material which swells at 
least 20* by absorbing body fluids and which is substantially 
inert to body fluids and surrounding tissues, the member 
(2;1-) beine dimensioned so as to be able to be introduced 
with clearance into the passage or cavity in its unswollen 
state but to take up the whole cross-section of the passage 
or savity in the swollen state and then to be held by 
nressure against the surrounding wall of the passage or 
cavity, characterised in that secured to the nember (2; 14) 
is an element (7; 15) which comprises external portions 
(8; 16) which, at least in the unswollen state cf the 
member, project appreciably frcm its surface and which 
are made of a material with such suitable stiffness that 
the element with said portions (6; 16) spreads out in a 
yielding manner towards the surrounding walls of the passage 
or cavity in such a sanner that the portions tend to lock 
the member in its introduced position by pressure against 
the wall, with adaptation to the si z e of the passage or 
cavity, which ensures securing of the member even before 
it has developed any direct pressure against the surrounding 
wall throUB-.h its swelling- . •. 

2. A device as claimed in 'Claim 1, characterised in 
that said portions (8; 16) of the element (7; 15) are 
inclined and are so directed in the intended direction 

of introduction that the external portions (£; 16) of the 
element tend, during the introduction of the member into 
the passage or cavity, to fold in but with forces in the 
withdrawal direction they tend to fold out from the member. 

3. A device as claimed in Claim 2, characterised 
in that the element (7; 15) comprises a central portion 
(5;18) which is included in the member (2-,1*0 and from which 
there extend wing-like projections, the ends of which form 
said external portions (8;16). 
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4. A device as clsimed in Claim 3, characterised in 
that the central portion of the element (7) is forced by 

a first portion (5)" of a thread., which extends outside the 
member (2) with another portion (6). 

5. A device as claimed in Claim 4, and intended to 
close the oviduct of a wen an. or a female animal, 
characterised in that the member (2) has an elongated shape 
with a diameter of about 1 - 2 mm and including said first 
portion of the thread, to which there is secured an element 
(8* 9) of stiff material such as plastics and with at least 
two wins-like portions, the outer ends of which form the 
first of said external portions (8). 

6. A device as claimed in one of the preceding Claims, 
characterised in that the distance by which the element 

(9- 15) Drooscts out f roiz the surface of the member (2;14-) 
corresponds substantially to the distance by which the 
wall of the member (2; 1*0 from which the external portions 
(8; 15) of the element in question extend swells through 
absorbing body fluids, so that the element and its said 
external portions are substantially included in the member 

in its swollen state. 

7. A device as claimed in Claim 1, characterised in 

that the material of the member (2;14) consists of a hydrogel. 

.8* A device as claimed in Claim 7, characterised in 
that the hydrogel is of the acrylic type. 

9* A device as claimed in c laim 8, characterised in 
that the hydrogel is a copolymer of methacrylic acid esters 
with at least one hydroxy group in the side chain and with 
polyfunctional methacrylate. 

10. A device as claimed in Claims 7, 8 or 9, 
characterised in that the hydrogel is a copolymer of at 
least one hydrophilic monomer and at least one hydrophobic 
monomer. 
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